Introduction and Overview
There is a certain tension between the role which acceptability judgements play in linguistics and the level of their scientific underpinning. Judgements of grammaticality form the empirical basis of generative syntax, but little is known about the processes underlying their formation and the nature of factors different from grammar contributing to them. This paper illuminates the impact of processing difficulty on acceptability. Section 2 reviews evidence showing that parsing problems often reduce acceptability. That processing difficulty may increase acceptability is less obvious, but this possibility is nevertheless borne out, as Section 3 shows, which reports the results of several experiments dealing with locally ambiguous sentences involving discontinuous NPs, NP-coordination, and VP-preposing. The preferred interpretation of a locally ambiguous construction can have a positive influence on the global acceptability of a sentence even when this reading is later abandoned. If the initial analysis of a locally ambiguous construction would, however, render the sentence ungrammatical, the local ambiguity decreases acceptability, as our experiment focusing on long whmovement in Section 4 shows . The global acceptability of a sentence thus turns out to be influenced by local acceptability perceptions during the parsing process. * We want to thank Caroline Féry, Heiner Drenhaus, Matthias Schlesewsky, and Ralf Vogel for helpful discussions, and Jutta Boethke, Jörg Didakowski, Ewa Trutkowski, Julia Vogel, Nikolaus Werner, Nora Winter, and Katrin Wrede for technical support. The research reported here was supported by initial sentences can be argued for. Fanselow, Kliegl & Schlesewsky (1999) report a self paced reading study which compared the processing of embedded German subject-initial, object-initial, and yes-no questions. They found an increase in reading times for the object initial condition (3b), beginning with the wh-phrase and ending at the position of the second noun phrase (=the subject, in the object-initial condition).
(3) es ist egal "it does not matter" Fanselow et al. (1999) interpret this result in terms of memory cost: A fronted object whphrase must be stored in memory up to the point at which it can be integrated into the structure (which is immediately after the subject in German). This account is in line with findings from ERP research. King & Kutas (1995) found a sustained anterior negativity for the processing of English object relative clauses (as compared to subject relative clauses), which H. Müller, King & Kutas (1997) relate to memory. Felser, Clahsen & Münte (2003) , Fiebach, Schlesewsky & Friederici (2002) , and Matzke, Mai, Nager, Rüsseler & Münte (2002) found a sustained LAN in the processing of German object-initial wh-questions and declaratives, which is again attributed to the memory load imposed by the preposed object until it can be integrated into the structure. The claim that object initial structures involve a processing difficulty is thus well supported. It is natural to make this processing difficulty responsible for the reduced acceptability of sentences like (2b).
Subjacency violations constitute a second domain in which processing difficulty rather than grammar reduces acceptability. Current grammatical models such as Minimalism (Chomsky 1995) or Optimality Theoretic Syntax (Grimshaw 1997) cannot cope with subjacency violations easily. The descriptive apparatus of Minimalism is too restrictive for capturing most subjacency induced islands. Optimality Theory faces a different difficulty:
When structures such as (4) violate subjacency, there is normally no grammatical way of formulating them. Their ungrammaticality is thus hard to reconstruct in OT, which claims that structures are ungrammatical only if better competitors exist (see Fanselow & Féry 2002 , and the references cited there).
(4) ??what do you wonder who has bought Înterestingly, processing contributes, however, to the low acceptability of some island types, among them wh-islands. Kluender & Kutas (1993) argue that syntactic islands arise at "processing bottlenecks" when the processing demands of a long distance dependency at the clause boundary add up on the processing demands of semantically complex words such as who or whether. This processing problem is reflected in dramatically reduced acceptability.
Processing accounts of the wh-island condition furthermore allow us to understand satiation (Snyder 2000) and training effects (Fanselow, Kliegl & Schlesewsky, in prep.) that are characteristic of wh-island violations: repeated exposure facilitates the processing of sentences such as (4), and renders them more acceptable since their relative acceptability is linked to processability.
Processing difficulty reduces acceptability in further areas. S. Müller (2004) documents the discussion of extraposition from NP. He shows that the low acceptability for extrapositions from certain attachment sites must be explained in terms of attachment preferences, but has been mistakenly taken to reflect ungrammaticality in the early generative literature. Experimental evidence (Sam Featherston, p.c.) suggests that German unambiguous subject relative clauses get a better acceptability rating than object relative clauses, but subject relative clauses with a locally ambiguous relative pronoun are less acceptable than their unambiguous counterparts, which also may be explained in terms of the processing difficulties coming with locally ambigous relative pronouns (Frisch, Schlesewsky, Saddy & Alpermann 2001 .
Increased acceptability linked to processing problems

General remarks
Processing difficulty may make a sentence less acceptable than one would expect on the basis of its grammaticality. In principle, the reverse might also exist: processing difficulty renders a sentence with low grammaticality fairly acceptable. E.g., this could be the case when the factor making the structure ungrammatical is difficult to detect. A number of empirical observations can be interpreted in this direction. Marks (1965:7) shows that the position of a grammatical violation is relevant for the degree of (un-)acceptability: Sentences such as boy the hit the ball turn out to be less acceptable than the boy hit ball the. and Schlesewsky, Fanselow & Frisch (2003) 
Experiment 1: Discontinuous Noun Phrases
NPs can be serialized discontinuously in German, as illustrated in (6c). See Fanselow (1988) , Fanselow & Ćavar (2001) , and Riemsdijk (1989) for different analyses of discontinuous NPs (DNP), and Bader & Frazier (2004) for offline experiments involving DNP. 
Material
Experimental items had the form exemplified in (9). In a sentence with a pronominal subject preceded by the verb and followed by an adverb, an object noun phrase was split such that the left part (lp) preceded the verb, while the right part ( The other two thirds of the items followed the paradigm in (10), using nouns not distinguishing number morphologically (morphamb). For half of these, the accusative form is identical with the stem (Koffer, suitcase)(stem), the remaining nouns form accusative with an affix (Pilot-en, pilot)(affix). (10) illustrates the experimental paradigm for morphamb stem nouns. The items with morphamb affix nouns were constructed accordingly.
Simple lp of morphamb nouns are ambiguous for number. Therefore, the distinction between items (9a,b) and (9e,f) could not be mirrored in (10). In order to balance the design, items with complex rp (10g,h) using adjectives such as rot "red" were constructed that did not enter the analysis. (10) In the other experiments, we used a rating scale different from the one in Exp. 1. In order to increase comparabilty of results, we will use transformed values for mean ratings in this results section: The ratings on the "1=best/6=worst" scale are mapped to their equivalent on the "1=worst/7=best" scale used later (transformed value = 8 -( real value + (real value -1)/5)).
There was no effect of the form of the marking of accusative case (stem vs. affix morphamb nouns) (F 1 (1,39)<1)) 1 . Likewise, there was no effect of the complexity of the left part of the DNP (F 1 (1,39)<1).
The number of the left part had a clear effect on acceptability. For items with a complex left part, number could take two values (singular, plural). Plural items were more acceptable than singular ones (3.88 vs. 3.04; F 1 (1,39)=52,7;p<0.001). There was a significant interaction (F 1 (1,39)=16.35, p<0.001) between the number marking of the left part and the right part of the DNP, with the number effect of the left part being larger when it matched the number of the right NP. Among the matching items, plural DNP received a mean rating of 4.72, and singular DNP, a mean rating of 3.04.
For items with a simple left part, the number of the left part could be singular, plural or ambiguous. Again, there was a main effect of number (F 1 (1,39=30,82), p<0.001).
Unambiguous plural items were more acceptable than unambiguous singular items The matching effect (number agreement between the left and right part of the DNP) was also significant both for the items with a complex (F 1 (1.39)=40.45, p<0.001) and a simple left part (F 1 (1.39)=13.77, p<0.001). Thus, as expected, both grammatical constraints on DNP that were tested in the experiment exert a clear influence on acceptability.
The items beginning with a locally ambiguous left part of the DNP were of particular interest for our experiment. As illustrated in Figure 2 , the mean acceptability of DNP with a plural left part 4.12 does not differ significantly from the mean acceptability of DNP with an ambiguous left part 4.36 (F 1 (1,39)=1.51, p=0.23). DNP with a singular left part got a worse rating (3.0, F 1 (1,39)=51.36, p<0.001). For the items with a simple left part, there also was a main effect of the number of the right As already noted above, the constraints against singular DNPs and DNPs in which the two parts do not agree for number are visible in our results. Furthermore, a local number ambiguity of a left DNP-part has a very specific impact on acceptability:
When the right part of the DNP disambiguates it towards a plural interpretation, sentences beginning with an ambiguous left part are as acceptable as sentences with a plural left part (Figure 3 ). This is not surprising: For having a chance of being grammatical, the morphologically ambiguous left part of the DP must be interpreted with the plural value, since the constraint against singular DNP cannot be fulfilled otherwise. A right part of the DNP with a plural marking constitutes no reason for abandoning this plural hypothesis.
Ambiguous left parts are, however, more acceptable than both singular and plural items (Figure 4 ) when the right part bears a singular marking. That they are better than DNP with plural left parts seems to be related to the fact that the ambiguous item can be interpreted as a singular, so that the number agreement requirement can be taken to be fulfilled. That they are furthermore better than singular left parts may be related to the fact that the ambiguous item can be interpreted as a plural, so that the constraint against singular DNP can considered fulfilled. There are two mitigating effects of local ambiguity, then, but they are based on two incompatible interpretations of the ambiguous noun.
Experiment 1 has thus confirmed the expectation that the presence of a local ambiguity can increase global acceptability. In particular, the results represented in Figure 4 are compatible with the view that intermediate acceptability assessments influence global acceptability: the option of a plural interpretation for a locally ambiguous noun leads to a positive local acceptability value, because the ban against singular DNP appears fulfilled.
This positive local assessment contributes to the global acceptability of DNPs even when the plural interpretation is later abandoned because a singular right part is detected. In contrast to grammaticality, global acceptability does not only depend on the final structural analysis, but also on the acceptability of intermediate analysis steps.
This acceptabiliy pattern can also be found with professional linguists. They are not immune to such "spillover" effects increasing global acceptability. By e-mail, we asked more than 60 linguists (nearly all syntacticians) with German as their native language for judgments of 16 split constructions (no distractor items were used in order to increase the likelihood of a reply). 45 linguists responded by sorting the sentences into the categories *, ?, and wellformed. Figure 5 indicates, sentence (12) beginning with an unambigous plural items was accepted by nearly all participants. Two thirds and more of the participants rejected sentences that began with an unambiguous singular DNP (11b-d), while the reaction to the ambiguous item (11a) was quite mixed. Linguists' acceptability judgements thus also seem to be influenced by the processing factors discussed above. In order to determine the grammaticaliy of (13a,a') and (14), three computations related to agreement are necessary. The parser must check whether the verb matches the grammatical features of the first and of the second noun phrase, and it must be determined whether positive results for both NPs have been obtained on the basis of the same featural analysis of the verb.
Experiment 2: Disjunctive coordination
In the case of an ambiguous verb as in (14), the two "local" agreement computations are successful, and we expect this positive local assessment of acceptability to increase global acceptability even though the third computation integrating the two local analyses fails.
We conducted a questionnaire study in order to test whether the use of personambiguous verbs increases acceptability.
Description of Experiment 2
Method 48 students of the University of Potsdam participated. They were paid for participation, or received course credits. Participants rated 120 sentences for acceptability, on a seven point scale (1=very bad , 7 = very good) As mentioned above, we had changed the ranking scale in order to avoid similarity with school grades. There were 16 experimental items (4 items/condition) in a within subject design, and 104 items not related to the experiment.
Material
The experimental items had the structures exemplified in (13a.a') and (14). They began with a disjunction of the pronouns ich "I" and er "he" in either order. (ER-initial and ICH-initial conditions). The verb form was always 3 rd person singular, but in the ambiguous condition (AMB), the verb also allowed a 1 st person singular interpretation.
Results and Discussion Figure 6 represents mean judgments of acceptability in Experiment 2. The mean acceptability of structures beginning with er (13a, 14a) was 4.23, and is thus indistinguishable from the 4.24 mean acceptability of sentences beginning with ich (13a',14b) (F 1 <1, F 2 <1). This ambiguity effect is in line with our expectations. The grammaticality of (13a,a') or (14) depends on whether the verb agrees with the two subject pronouns, i.e., two independent computations of an agreement relation are necessary. In (13a,a'), the verb visibly disagrees with one of the two pronouns. In (14), however, the ambiguous verb form in principle fulfils the requirements of both pronouns, which makes a local perception of acceptabilty possible.
This local assessment influence the global acceptability of (14) in a positive way. (14) and (15) may derive from the fact that the verb forms involve an additional difference of number in (15).
Experiments 3a and 3b: Fronted Verb Phrases
In the preceding experiments, local ambiguities involving number (Experiment 1) and person (Experiment 2) increased global acceptability. Experiment 3 investigated whether case ambiguities can have the same effect. Such a test was also called for because Featherston (p.c.) reports that local ambiguities of grammatical function of relative pronouns lead to a reduction of acceptability. In Experiment 3, we used a construction that allowed us to maintain the overall design of our study: a sentence violates a certain grammatical principle, but involves a local ambiguity that makes the structure appear well-formed in initial/local computations.
German VPs can appear in the Spec,CP position immediately preceding the finite verb in main clauses, as (16a) illustrates. Such structures are grammatical when the NP in the fronted VP is an (underlying) object of the verb. The inclusion of an (underlying) subject (as in 16b) is taken to be much less acceptable. The grammatical restriction against the inclusion of subjects in preposed VPs implies a parsing preference for initially analyzing eine Frau as the object of the verb geküsst in (16c-d). This analysis can be maintained in structures like (16c) in which the second NP is nominative, but it must be abandoned in (16d) when the pronominal NP is parsed because it bears accusative case, which identifies it as the object. (16d) should be less inacceptable than (16b) if global acceptability is influenced by temporary acceptability values: unlike (16b), (16d) initially appears to respect the ban against the inclusion of subjects in fronted VPs. We tested this prediction in a questionnaire and a speeded acceptability rating experiment.
Description of Experiment 3a
Subjects received course credits. The 16 experimental items (4 per condition) were among the distractors of Experiment 2.
Material
The experimental items had the structure illustrated in (17 All experimental items involved a preposed VP. The NP in this VP could either bear overt case morphology (unambiguous condition, 17c-d) or be unmarked for case (locally ambiguous condition, 17a-b). The second NP in the sentence was a pronoun bearing the case not realized by the first NP (unambiguous condition), or which disambiguated the initial NP in the ambiguous condition towards an object or subject reading.
Results and Discussion
As figure 7 shows, fronted verb phrases that include a direct object are more acceptable than those that include a fronted subject (mean subject: 3.8 mean object: 4.95, F 1 (1,47)=34.74, p<.001,F 2 (1,15)=37.26,p<.001).
Contrary to our expectation, the was no main effect of ambiguity (F 1 <1,F 2 <1) and no interaction between both factors (F 1 (1,47)=2.69,p=.11),F 2 <1). We used the same material in a speeded acceptability rating experiment.
Description of Experiment 3b
Method 26 students of the University of Potsdam received course credits for participation. The 64 experimental items (16 per condition) and 160 distractor items were presented word by word on a computer screen. Presentation time was 400 ms/word followed by 100ms blank screen. By pressing a yes or no button, the participants had to indicate whether they found the sentence acceptable or unacceptable.
Material
The experimental items were the ones used in Exp. 3a.
Results and Discussion
The results of Experiment 3b are represented in Figure 8 . There was a main effect of the grammatical function of the NP in the fronted VP: Fronted VPs that include an object were rated acceptable in 89.5% of the case, contrasting with 54.6% for VPs including a subject Unlike what we saw in the other studies, locally ambiguous and unambiguous structures were equally acceptable in Experiment 3a, however. We can only offer some speculations about the reasons for this difference. The resolution of the local ambiguity in Exp. 3 affects the assignment of grammatical functions and the interpretation of the sentence, while the number and person ambiguities had no such effect in Experiments 1 and 2. The need for revising an initial interpretation may have negative consequences for acceptability that override positive effects of local ambiguity (Experiment 3a). If this reduction of acceptability takes place in a time window later than the one used in Experiment 3b, we would understand why the speeded acceptability rating task shows a positive impact of local ambiguity on acceptability.
Preferred readings decrease acceptability: short vs. long movement
In Experiments 1-3, the positive results of early computations increased the global acceptability of a sentence even when the outcome of these early computations had to be revised later. In the final Experiment 4, we investigated the opposite constellation: what happens when its initial segments make a grammatical sentence appear ungrammatical?
Experiment 4 focused on structures that Kvam (1983) Such contrasts in acceptability are predicted by the hypothesis we pursue in this paper, since the human parser initially prefers a short movement analysis of wh-phrases or relative pronouns. Whenever the grammatical features of a preposed element clash with the requirements of the matrix clause, a perception of ungrammaticality will be triggered. We expect this perception to decrease global acceptability even if the parser later finds a longmovement interpretation for the preposed phrase under which the sentence is fully grammatical. Experiment 4 tested whether this expectation is borne out.
Description of Experiment 4
Subjects 48 students of the University of Potsdam participated. They were paid for participation, or received course credits. The 16 experimental items were among the distractor items of Experiment 2.
Material
Experiment 4 consists of two subexperiments, one for wh-questions, the other for relative clauses. In the question subexperiment, the eight experimental items (4 per condition) had the structure illustrated in (18). The subject of a dass "that"-complement clause is moved into the matrix clause, consisting of a matrix verb and a pronominal subject.
In the unambiguous wh-condition (18b), the subject extracted from the complement clause was nominative wer "who". Because of its case, wer allows no intermediate analysis as the object of the matrix clause, because of the disagreement with the plural verb, wer can also not be analyzed as the matrix subject. In the ambiguous wh-condition (18a), the moved wh-
pronoun was "what" is case ambiguous. In its accusative interpretation, it could figure as the object of the matrix clause, in its (eventually mandatory) nominative interpretation, it is the subject of the complement clause.
The eight items of the relative clause subexperiment were constructed as illustrated in (19). A relative pronoun was extracted from an infinitival complement clause. In the unambiguous relative condition (19b), the dative case of the relative pronoun did not match the case requirements of the predicate embedding the infinitive. In the ambiguous relative condition (19a), the accusative relative pronoun was compatible with the case requirements of the embedding predicate.
Results and Discussion Figure 9 graphically represents the mean acceptability of locally ambiguous and unambiguous wh-questions. The acceptability of the locally ambiguous question (4.7) is much higher than the one of the unambiguous construction (3.15) (F 1 (1,47)=30.05, p<0.001,F 2 (1,7)=62.50,p<-001). The feature incompatibility of the preposed complement clause wh-subject and the grammatical requirements of the matrix verb in the unambiguous condition (18b) renders the short movement interpretation for the wh-phrase ungrammatical, and this has negative consequences for the global acceptability of the structure even though a long movement analysis is possible.
We obtained a similar result for relative clauses (although the effect size was smaller): when the relative pronoun locally allows a short movement interpretation, the structure is more acceptable (4.76) than when the case of the relative pronoun clashes with the requirements of the matrix clause (4.17) (F 1 (1,47)=8.28,p<0.01),F 2 (1,7)=3.73,p=.10) Different case contrasts (nom-acc vs. acc-dat) were used in the two subexperiments, the question subexperiment involved a additional number agreement clash, and the whexperiment involved movement out of a finite complement clause.
Conclusions
Our experiments reveal that local ambiguities influence the acceptability of a sentence. If our interpretation of Experiments 1, 2, 3b and 4 is correct, there is a spillover from the acceptability of the initial analysis of a locally ambiguous structure to the global acceptability of the full construction. Structures violating constraints may appear more acceptable if their parsing involves an intermediate analysis in which the crucial constraint seems fulfilled.
Grammatical structures may appear less acceptable when their processing temporarily involves a stage in which a crucial constraint seems violated.
Processing difficulty (understood here as including the need to revise an initial analysis) can thus have both positive and negative influences on acceptability. The details of the processing profiles of sentences seem to be reflected in subtle differences in acceptability. Grammatical models should not reflect such differences.
